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lead content of a good slag should not exceed 1 per cent; the silver content should not exceed 0.8 oz.; the gold content should not be more than a trace. In order to achieve such a result the specific gravity of the slag should not be more than 3.6, and it should be of approved chemical composition.
In making a slag, the metallurgist is practically limited by the elements which commonly occur in ores, and to cheap fluxes like limestone. The commercial slag is a silicate of two or more bases. The fundamental constituents are silica, iron, and lime. The iron may be replaced to some extent by manganese, and the lime to some extent by magnesia, zinc, and baryta. These elements ordinarily constitute 90 per cent of the slag. The remainder is chiefly alumina, barium sulphate, soda, and potash, etc. In preparing the furnace charge, a mixture of ores and fluxes is made in such proportions as to produce a slag of the desired composition* In lead smelting the permissible range in silica content is rather narrow, varying from 28 to 36 per cent, and ordinarily also the percentages of ferrous oxide and lime range only within narrow limits, the percentages stated nominally as ferrous oxide and lime including their equivalents respectively of manganese oxide and magnesia or zinc oxide.
The efficiency of the lead-smelting process depends chiefly upon (1) the method of sulphur elimination, affecting the cost of the operation, the loss of gold, silver, and lead, and the physical condition of the product delivered to the blast furnace; (2) the design and construction of the blast furnace and its accessories, the method of operation, the physical condition of the material charged, the correct composition of the slag, the character of the bullion produced and the means to collect dust and fume; (3) the means for handling products throughout the process.
The better the character of the slag, the faster will be the running of the furnace, i.e., the greater the quantity of charge smelted per square foot of hearth area,1 and the lower the loss of lead and silver in the slag and in the fume. The lower the proportion of very fine ore in the charge, the faster will be the running of the furnace and the smaller the percentage of flue dusb to be collected and rehandled. The better the character of the bullion, the less irregularity in the management of the furnace and the less the cost of refining. A detailed consideration of all of these governing and largely interdependent factors is impossible in a brief statement of the principles of the art as developed in modern practice, but such will be found in the standard treatises on the subject. It is aimed here to emphasize the predominant effect of the slag character, i.e.t the make-up of the furnace charge, in determining the cost and efficiency of the smelting process. It may also be said that the successful development of the silver-lead smelting industry hinged upon this matter. As the histories of the various lead-smelting districts are examined, it will appear strikingly how the process was quickly made successful in those which had the advantage of a self-fluxing ore, like Eureka, Nev., and how it was struggled with in many other districts, and how, as lead smelting became a well understood art, it came to be recognized that an assured and adequate supply of the right classes of ore was the fundamental prerequisite for the inauguration of a successful business.
Given supplies of silica, iron, and lime, there is no difficulty in producing a slag of any desired composition, but the smelting might be so costly as to be unprofitable. The cost of smelting is properly based on the charge, i.e., all of the material except fuel which is put through the furnace. It is the aim of the metallurgist to have the ore in the charge at the maximum possible percentage, i.e., it is sought to obtain all of the necessary fluxing elements in a proper proportion in the ores purchased for smelting, since the time, fuel, and labor required to smelt a pound of flux are the same as for a pound of ore, and for each pound of flux put into the charge there is one pound less, of ore. It is consequently of the utmost importance to the smelter to be able
1 The hearth area is the horizontal section o f th e furnace on the line of the tuyeres.